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The Burning of Fuel Oil. 


BY PROF. C, L. CORY. 


Although the use of crude petroleum as fuel for the 
generating of steam has become almost universa! on the 
Pacific Coast, the relations existing between the steam and 
oil pressure at the burner, the quantity of oil burned, 
amount of steam used for atomizing the oil, and water 
eva orated are only understood in a general way. 

In order to make a complete study uf the above relations, 
a series of tests were made in the Central Heat, Light and 
Power Station of the University of California by Messrs. G. 
A. Witte, A. J. Warren and W. R. Vaa Bokkelen, all of 
whom were seniors during the past year and graduated from 
the College of Mechanics last May. The results of these 
tests are extremely interesting. The investigation was 
restricted to the study of the relations existing between the 
steam and oil pressures and amount of oil burned and water 
evaporated, asset forth above, and was notin any sense a test 
of the efficiency of the boiler. 

The boiler used is known as boiler number one of the 
Central Station at the University. It is a Babcock and 
Wilcox Water Tube Boiler of wrought steel construction; 
designed for a working pressure of 200 Ibs. per square inch. 
lt has 56 four inch tubes, each 16 feet long and one steam 
drum 21 feet 3 inches long and 42 inches in diameter. The 


setting of the boiler is such that the tubes are arranged 8 
wide and 7 high. The total heating surface is approximately 
1090 square feet. The boiler is also equipped with aB. & 
W. internal superheater designed to give 100° to 125° F. 
superheat when the boiler is operated at or near normal 
load. 

The burner used was the Peabody & Mirk type. As in 
most of the crude oil burners in use, this burner atomizes 
the oil by means of a steam spray. The tip of the burner 
has two slits in it; through the lower one the steam is 
emitted in a fan sbaped spray; the oil flowing out of 
the upper slit on to the steam is atomized and burned. The 
burner is inserted from the front through the ash-pit and is 
set back against the bridge wall thruwing the flame forward 
toward the front of the furnace. 

The tests were in general evaporative tests on the boiler, 
but observations were made to determine the quantities 
affecting the burning and atomizing of the oil. The general 
method pursued in all of the work was to set the fire at the 
beginning of the test and then keep the oil and steam 
pressure at the buroer as constant as possible and also 
maintain the temperature of the oil uniform, using enough 
watar in the boiler to keep the water level in the gauge glass 
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constant. The steam pressure was also maintained as 
nearly uniform as was consistent with the variation of load. 
All feed water was weighed and its temperature notad, also 
records were kept of the boiler pressure and the temperature 
of the steam. 

In tests numbers 3, 4 and 5 the temperature of the 
escaping gas in the stack was also taken. 

The fuel oil was weighed and after passing through the 
heater its temperature was taken just before it reached the 
burner. This, of course, does uot give absolutely the 
temperature of the oil at the burner tip, since between this 
point and the tip the oil travels throngh about 12 feet of 
one-quarter inch pipe surrounded by the steam going to the 
burner t'p. 

The pressure of the oil was taken by a guage placed 
between the’ regulating valve and the burner, thereby giving 
approximately the correct value for the pressure at the 
kurner tip. 

A guage placed on the burner steam line between the 
regulating valve and the burner gave the steam pressure at 
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the burner tip. The quantity of steam used by the burner 
was measured by means of a one-quarter inch throttling 
orifice placed in the steam line with a steam pressure guage 
upon each side of the orifice. 

After the tests were concluded this orifice was calibrated 
to determine the quantity of the steam corresponding to 
different readings of the two guages. 

Observations were taken at fifteen minute intervals on 
all guages; thermometers and other apparatus’ were 
carefully calibrated after the test was completed. 

In all five complete tests were made. 

Test No. 1 was originally intended asa preliminary test, but 
as the results were exceedingly good this test has been 
incorporated as one of the series made. In this instance the 
oil pressure at the burner was kept constant at 5.0 Ibs., all 
other conditions being maintained uniform throughout the 
test. 

In test No. 2 the oil pressure was increased to 6.1 Ibs. 
and kept constant at this value. The burner was operated 
to its full capacity, the valve on the steam supply for the 
buruer being wide open. Inasmuch as the steam made by 
the boiler was used only for heating the various buildings of 
the University, and the demand was not equal to the amount 
of steam generated, it was necessary to arrange the back 
pressure valve on the engines so as to keep the pressure 
constant and blow off the excess steam to the atmosphere. 
It was impossible to run this test more than two hours on 
account of the character of load carried at that time upon 
the plant. 

In test No. 3 the oil pressure at the burner was reduced 
to 0.75 or three-quarter of a pound. The fire was quite low 
and consequently only a small amount of water was 
evaporated. A second and reserve boiler was cut iu on the 
header and was operated so as to take care of the variations 
in the load. 

In test No. 4 the oil pressure was kept at 2 Ibs. and the 
excess steam made was blown off to the atmosphere as in 


test number two. During the run of this trial all con- 
ditions were fortunately maintained constant, anc the 
results are perhaps more satisfactory in this case on that 
account than in any other of the corresponding trials. 

In test No. 5 the fire was run as low as was possible, at 
the same time maintaining a clear smokeless fire, The oil 
pressure was 0.4 Ibs. In this case some trouble was 
experienced in keeping the water level sufficiently low, it 
being necessary to operate the feed pump intermittingly. In all 
of the trials the plant was operated as nearly as possible 
under the normal operating conditions. 

Figure 1 shows the diagram of the burner and burner tips 
and the arrangement of guzges during the trial is shown 
in Figure 2. 

The graphical representation of the results are shown 
by the curves—Figures 3 to 5, Curves 1 and 2, Figure 3, 
indicate the relation between the steam _ pressure 
at the burner and the amount of water evaporated 
per hour from and at 212 degrees Fahrenheit, sand 
the relation cf the oil pressure at the burner and the water 
evaporated. Curves 3 und 4, Figure 4, shows the relation 
between the steam and oil pressures at the hurner, and also 
how the necessary steam pressure at the burner tip must 
be varied as the quantity of oil burned is increased or 
decreased. Curves 5 und 6, Figure 5, show the relation of 
oil pressure at the burner and the amount of steam 
necessary to atomize the oil, and also the relation between 
the oil pressure and the amount of oil burned with the 
particular equipment used during the tests. 

While the results cannot be taken as absolute on account 
of the variations which could not be controlled during the 
period of conducting the tests, astudy of the results gives us 
information of undoukted value in oil burning systems. 
Up to half normal load, for instance, the steam pressure at 
the burner increases slightly as compared with the amount 
of water evaporated, but beyond about half load these two 
quantities become practically directly proportional to one 
another. The relation between the oil pressure at the 
burner and the amount of water evaporated is somewhat 
similar to that between the steam pressure and the amount 
of water evaporated. 

On light load the amount of oil burned increases much 
more rapidly than the steam pressure at the burner. 
This rate of increase, however, decreases gradually up to 
about half normal load, from which point on the ratio 
between the quautities become practically constant. 
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Up to a little above normal load the steam and oil 
pressure at the burner increases in the same ratio, but for 
excessive ovarloads the oil pressure increases much more 
rapidly than the steam pressure. 

The amount of steam used in atomizing the oil increases 
rapidly with the cil pressure on light loads. The amount 
of steam, however, decreases ‘up to half load, from which 
point the ratio 8 | practically constant. There is a 
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rapid increase in the amount of oil burned compared with 
the increase in the oil pressure up to about two pounds, 
which is practically normal load. After this point it 
requires a greater change in the pressure to make a 
proportional increase in the oil feea. 

In such tests it is undoubtedly desirable to regulate the 
fire by a more accurate method than by simple observation. 
In all the tests the fires were regulated by the eye as they 
would be ander normal runniog conditions, but it was 
found that there was a small range through which the feed 
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of oil or steam to the burner could be varied without an 
apparent change io the clear character of the fire. It was 
therefore impossible to be sure that the conditions of the 
fire were similar to those existing during a corresponding 
test. 

This difficulty could be, perhaps, best overcome by 
making analysis of the flue gases during each trial. 

The complete results of the tests are given in the 
summary: 


ROE Us 3 sda cscdcnendeadacesusan 5 3 4 1 


Date of Test—1906 __..._.....-.-- Apr.6 Apr.3 Apr 5 Mar.30 Apr.2 
Duration of Tést...............<.- Hrs. 2% 244 3 244 2 
Boiler Steam Pressure.-_.-...-.-- Lbs. 140.5 137.7 140.4 126.0 129.7 
Temperature Feed Water-.-_.-_-_- oF 62.9 59.0 59.0 58.0 58.2 
Temperature Steam....-......-- oF 383.0 415.2 487.5 446.5 445.0 
Temperature Steam  Corres- 

ponding to Press.............. OF 361.0 359.5 360.9 353.2 355.3 
TOCA Gosia c. cadena Vaxcivcnuues oF 22.0 55.7 76.6 93.3 89.7 
Factor of Evaporation._._...--- 1.2182 1.2496 1.2691 1.2792 1.2769 
Steam Pressure at Burner--.---- Lbs. 2.0 14.5 57.5 104.5 109.5 
Oil ” " Seas Lbs. 0.4 0.75 2.0 5.0 6.1 
Steam to Burner Per Hour--_-.-Lbs. 11.9 72.7 87.5 106.1 116.1 
Per cent Steam to Burner-_.--- % 2.02 3.86 2.42 2.18 2.10 
Temperature Oil................ oF 166.2 172.8 174.5 153.6 167.1 
Temp. Flue Gases (Stack) -.---- oF, 286.0 324.5 7 | oe 


Total Water Apparently Evap.-Lbs. 1,214 3,763 8,533 9,486 8,646 
Total Water Evaporated from 


WU OG: Rise sk heed soinnsen Lbs. 1,480 4,702 10,828 12,185 11,060 
Water Evaporated from and at 

ee Re PROG aces ccecenctnsce Lbs. 592.1 1880.9 3609.3 4853.8 5530.0 
Tolal Oil—As Fired.__._........Lbs. 164 355 771 844 771 
Oil per Hour—As Fired_____.._-.- Lbs. 65.6 142.0 257.0 337.6 385.5 


Water Evaporated from and at s ale 
212° per Hour per square feet Lbs. 0.543 = 1.725 3.31 4.46 5.08 
of Heating Surface 


Water Evaporated from and 


at 212° per Ib Oll.............-- Lbs. 9.02 13.24 14.04 14.40 14.36 
ee a Bw. F. ¥72 54.5 104.8 140.9 160.2 
Pei cent of Raiing.-...-..-.-.--- % 15.8 50.0 96.2 129.1 147.0 


Superheat measured at boiler nozzle. 


Specific heat of superheated steam = .00111 (ts —|— t)—.116 


ts = temperature of superheated steam. 
t = temp. of saturated steam corresponding to pressure. 


Water heating surface = 1090 sq. ft. 
Weight of gatlon of fuel oil = 8.1 lbs. 


John A. Roebling’s Sons Company have opened an office 
at 204% Second street, near Howard, san Francisco. 


Hydro=-Electric Power in Canada. 


There is probably no section of America where the 
development of hydro-electric power is receiving such 
attention at the present times as in the Dominion of Canada. 
Power plants are being established in many o7 the provinces 
througbout that country, not only by power . companies 
and railway corporations, but aiso by ‘municipalities, the 
latter in one instance considering the proposition of 
combining and establishing a Niagara power ‘station for 
supplying the cities of the province of Ontario with ‘current 
for light and power, not only for municipal service but also 
for distribution to the inhabitants. : 

The hydro-electric plant at La Chaudiere; Quebec, 
bas a capacity of 1000 kilowatts, with its exciter belted 
to the shaft of the turbine and generator. This machine 
is of the Bullock water wheel type of alternator constructed 
by the Allis-Cnalmers Company of Milwaukee, Wisconsin. 
Two smaller machines are also direct .connected to 
hydraulic turbines. 

The hyro-electric station of the town of Orillia, Optario, 
Canada, is of particular interest on account of the low price 
of power offered to manufacturers who will establish a plant 
in that town. Advertisements have been placed in Canadian 
papers by the Secretary of the Board of Trade of Orillia 
offering twenty-four hour power in lots of one horsepower or 
10v0 horsepower at $16 per year per horsepower. .~ 

The power plant at Ragged Rapids, on the Severn - River, 
was installed by this:town for municipal lighting and power 
purposes. The current, is used for lighting stores and, resi- 
dences, as well as for pumping water and for manufacturing 
purposes. The original plant was equipped with turbines and 
generacors of 800 horsepower capacity, but the equipment has 
been supplemented by other machines until its has. present 
capacity of 1600 horsepower, with provisions made for. ‘still 
further increasing the output. , 

This hydro-electric station is an alternating current one, 
the current being generated ata frequency of sixty-six cycles 
and transmitted at a pressure of 22,000 volts. The plant is 
located nineteen miles from Urillia on Ragged Rapids, and 
originally cost $100,000 but has been increased in. size 
with additional expenditures which will make. the total cost 
about $300,000. 

The current is generated at 1000 volts pressure by two 
machines of 300 kilowatts each and one machine of 
600 kilowatts _ capacity, the former being driveu 
by single wheels of. 600 horsepower’ each and the 
latter by a pair of forty inch water wheels, in- one: case of 
1000 horsepower output.. The current is raised in pressure 
to 22,000 volts by eight transformers of 150 kilowatts each, 
and after transmission to Orillia is distributed from the sub- 
station at 2000 volts. From the income of the plant the 
town has been able to do its street are lighting without 
expense, an it is expected the plant, when fully developed, 
will render a fair income towards veducing the taxes, as well 
as supply lighting and power at remarkably low rates to the 
citizens and manufacturers who located there. 

The accompanying illustration, shows the 3750 
kilowatt Westiughouse alternators and borizontal 
turbines at the Shawinigan Falls power plant while under 
installation, as well as the switchboard equipment. This 
plant is now supplying current for the operation of the 
Montreal Electric Street Railway, and also for the Montreal 
Light. Heat and Power Company, the transmission lines 
being about 85 miles in length. It has been stated by 
engineers of the Hydro-electric Commission of the province 
of Ontario that power is delivered at this distance at $15 
per horsepower for twenty-four service under contract to the 
distributing companies. 

The Hamilton Electric Light and Cataract Power 
Company, Limited, is supplied with current from the St. 
Catherines Hydro-electric Power Plant and also from station 
at Decew Falls at the Welland Canal Power Development, 
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CANADIAN Hypro-E.ectric STATION AT SHAWINIGAN FALLS WHILE UNDER CONSTRUCTION. 


The hydro-electric plant at Dec2w Falls has recently been 
equipped with four horizontal shaft turbine wheels con- 
structed at Heidenheim, Germany, by J. M. Voith. These 
are double runner and double discharge turbines operating 
at a speed of 286 revolutions per minute, with a capacity of 
7100 horsepower. There are also two single discharge 
single runner turbines of the Italian type constructed by 
Riva Mounerat e C, Company, of Milan, having a capacity of 
3300 horsepower each at the same speea as the above 
mentioned German turbines—286 resolutions per minute. 
The Italian turbines are each directly coupled to a 2000 
kilowatt alternator of the General Electric Company type, 
constructed at the Canadian works. Two of the our 5000 
kilowatt alternators driven by the German double discharge 
wheels of 7100 horsepower each are polyphase machines of 
the Westinghuuse type, having a capacity of 50060 kilowatts 
each and supplying a three-phase current having a frequency 
of 66 periods per second and a pressure of 2400 volts. 

In addition to the European turbines installed as above 
mentioned, there are two single discharge single runner 
water wheels of the Stilwell-Bierce type operating at a speed 
of 400 revolutions per minute, each developing 1700 horse 
power and directly connected to 1000 kilowatt Royal 
KJectric ajternators of the inductor type. The turbines for 


driving the excitors are also of the Stilwell-Bierce make, 
having a capacity of fifty horsepower each and driving 
thirty kilowatt Crocker-Wheeler d. c. dynamos at a speed 
of 800 revolutions per minute. The ten turbines above 
mentioned operate under a fall of 268 feet and are supplied 
with water from four steel pipes, each 6.5 feet in diameter, 
connecting the power station below with the forebay on the 
brow of the escapement 250 feet above. 

The current generated at this power station is transmitted 
to Hamilton, a distance of thirty-five miles, from the hydro- 
electric plant at a pressure of 22,500 volts, the same as is 
used for transmitting power from Niagara Falls to Buffalo. 
The station also supplies current fora short transmission 
line three miles in length at a pressure of 2400 volts directly 
from the generators for the electric service of the city of 
Saint Catherines. The step-up transformer house at the 
Decew Falls power plant is equipped with from twenty-five 
to thirty transformers of the oil-insulated water cooled type, 
twenty of which were constructed by the Royal Electric 
Company and five by the Westinghouse Electric and 
Manufacturing Company. Each of the latter transformers 
have au capacity of 2500 kilowatts, or a total of 12,500 
kilowatts, and are wouud for a secondary pressure of 45,060 
volts or 22,500 volis according to connections made, the 
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primary current being 2400 volts as supplied by the 
generators. The five additional transformers will have a 
capacity of 3300 kilowatts, and when these are installed, 
together with the electrical generators, the power station will 
have a total capacity of nearly 30,000 kilowatts. Ten of the 
Royal lectric transformers have a capacity of 400 kilowatts 
each, the remaining ten having an output of 200 kilowatts 
each. The current is condueted over two transmission 
lines from the power station to Hamilton, one of which 
consists of three stranded almuinum conductors, each 
having a Gross section of one-third of a_ million circular 
mils, The other power transmission ‘line consists of three 
solid copper wires and three stranded copper conductors 
arranged in pairs on three cross arms, each having two 
pins, the distance between each pair of counductors being 


4.5 feet. The three-phase current may be transmitted 
to the Hamilton sub-stations, four in number, at either 
45,000 volts or 22,500 volts pressure. One of the sub- 


stations contuins. twenty-three two-phase’ three-phase 
transformers, the 2400 volts two-phase current on the 
secondary basing step-down and changed from the three phase 
45,000 volt or 22,500 volt primary currents The smaller 
of these transformers have a capacity of 175 kilowatts each, 
ora combined output-of 1400 kilowatts for the eight 
transformers of the Royal Electric type, The remaining 
fifteen transformers are of the 500 kilowatt Westiughouse 
type, making the total output of this sub-station nearly 
9000 kilowatts. A 

ilu addition to these static transformars there are in this 
sub-station three: Westinghouse rotary converters of 3U0 
kilowatts each, sipplying a direct current of 600 volts for 
electric railway satvice, the two-phase rotary cunverters 
having a speed of 667 revolutions per minute and operating 
from the step-down transformers above referred to. A 
storage battery installation has also beea provided of 400 
ampere hours capacity, consisting of 255 cells, used largely 
for regulation. A motor generator has also been installed 
for power service in the city at a pressure of 500 ‘volts, 
direct current baing provided by a 209 kilowatt General 
kilectric dynamo of Canadian construction directly coupled 
to a 300 horsepo ver synchronous motor of the Royal Electric 
two-phase type built by the Royal Electric Company. A 
number of General Electric constant current transformers 
have also been installed for are lighting, nearly 500 
enclosed series are lamps being utilized using seven 
amperes each, the constant current transformers supplying a 
current of 8000 volts pressure fron the secondary, the 
primary windings being connected with the two-phase step- 
down transformers supplying 2400 volts with frequency 
of sixty-six periods per second. 

In this same sub-station there are two steam engines of 
the cross compound non-condénsing type constructed by 
Goldie and McCulloch, operating ~ by direct connection 
two 1000 kilowatt alternators of. the . Westinghouse type 
having the same frequency and, yqltage as those at the 
Decew power station. The engines have a stroke of 42 
inchss, and high pressure and low pressure cylinders 
measuring tweaty-eight ani fifty-four inches in diameter 
respectively. The steam is supplied to the above engines 
at a pressure of 170, pounds per square inch. by four water 
tube boilers of the 500 horsepower Sterling type. The 
other sub-station has twenty-four step-down transformers, 
having a total capacity of 12,000 kilowatts, one-half of which 
have already beeu installed, each havinz a capacity of 
‘600 kilowatts. Theseare of the Westinghouse oil insulated 
‘self cooling type similar to those in the sub-station above 
.described.. , 


The Canadian Niagara Power Company’s plant was set in 


operation on January 2d, 1905, the units being 10,000 
horsepower, each operating ata speed of 250 revolutions 
per minute. The turbines and generators are in successful 
operation and the Company intends to install eleven units, 
‘each baving-the-same capacity as those above, making a total 


output of 10,000 horsepower. The Ontario Power Company 
and the Electric Development Company, both coustructing 
power stations on the Canadian side, are making most 
satisfactory progreis with their development work. 
Recently it has been announced that these three Niagara 
power companies, together developing when completed 
nearly half a million horsepower, have arrauged to supply 
currept to the Toronto Electric Railways and the Suburban 
Road including the Niagara, St. Catherines and Toronto 
line, the Toronto Suburban Railway, and various other 
lines in Canada. [t may be of interest, therefore, to 
consider somewhat the wonderful development of power be- 
tween Lake Erie and Lake Ontario on the Canadian side, in 
addition to that above described, of the Decew t'alls power 
station. The total power will nearly equal half the world’s 
hydro-electric power, which is said to be about one and a 
half miliion horsepower. With this tremendous development of 
water power there is every reason to believe that Canada 
will experience a wonderful period of prosperity, with the 
best of chances for the electrification of all of its steam lines 
now operating so near the Great Lakes, the Niagara River, 


and the St. Lawrence River, where cheap power is 
unlimited. 
itis not gecerally kKuuwo wnat a stupendous power 


develoj»ment is projected, has been carried out, and is now 
under way between Like Erie and Lake Ontario. Taere is no 
question but that within the next decade more than one-half 
of the world’s hydro-electric power will be developed in 
this section of Oatario, Canada, and Western New York. 
Whils the larger proportion of this power will be supplied 
by the six great power houses now under construction at 
Niagara Falls, there is already in operation a power plant 
at Dacew Falls taking water from Lake Erie through the 
Welland Canal, utilizing a large proportion of the 50,000 
horsepower which may be developed from the water drawa 
from this canal, and there is every reason to believe that 
other large power developments will be made in that section 
of Ontario, Canada, betweeo Port Colborue and Hamilton. 
The great power canal takiug water from Lake Erie and 
Niagara River through Lockport to Lake Ontario, in New 
York State, will also supply more than 100,U00 horsepower 
and is said to be under consideration by the New York 
Central Railroad interests. The electric power from tbis 
canal would also be of value for the operation of canal boats 
and barges on the Erie canal, about to be enlarged and 
reconustucted. These proposed plants, together with those at 
Niagara Falls, will ultimately develop, it is claimed, more 
thao one million horsepower. The capacity of all the plants 
takiog water from Lake Erie and discharging into Lake 
Ontario will equal at least one-half of the total power of the 
hydro-electric plants of the world. 


PO i eo 


CALIFORNIA PROMOTION COMMITTEE BUILDING. 


The California Promotion Committee has shown its enter- 
prise by constructing a building on Union Square, which is 
known as the California Building, I[t is to be used as the 
headquarters of the Committee and is also available as an 
Asemnbly hall for public use and where business men and 
visitors fo San Francisco may meet. Reading aad writing 
rooins are avilable and files of Sau Francisco and other Cali- 
fornia cities as well as Kastern newspapers are made accessible. 
‘Branch telegraph and public telehpone stations are also part 
of the equipment for the convenience of the public, The 
building 1s of redwood with rustic finish iaside as well as 
outside and is most attractive. The electric lighting of the 
building is quite unique, 16 candle power incandescent 
lamps io the roof trusses somewhat similar to studded lights. 


‘The general illumination of the main room is particularly 


effective. ‘The Assembly Hall seats two hundred and is the 
most available room of this character in tre burnt district and 
will uudoubtedly be very popular. 
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EDITORIAL 


There are so many considerations to be taken into 

account in the economical burning of oil for fuel in 

steam generation, that a careful investi- 

THE BURNING ation of all details must be made in 

OF FUEL OIL order that the most efficient results 
shall be obtained. 

The proper atomizing of the oil is of the greatest im- 
portance. Both compressed air and steam have been 
successfully used for this purpose. Although from a 
theoretical standpoint air under pressure should give the 
most efficient results, yet in a great number of cases it 
will be found that steam is preferred. It should be 
understood that either the air or steam acts mechani- 
cally upon the liquid oil as it is delivered from the orifice 
in the burner. In the same way that a stocker handles 
the coal, it may be crudely said that the «ir or steam 
escaping at the burner mechanically brings the oil into 
the furnace, at the same time dividing it into very small 
particles. Naturally, the proper mixture of oil and 
steam must exist for best results. Dry steam should 
always be supplied to oil burners rather than steam 
containing a large amount of moisture. In many cases 
this point is neglected, a small uncovered steam pipe 
having a torturous path from the steam header to the 
burner being used. 

The temperature of the oil has an important bearing 
upon the efficiency of the burner and furnace. The 
added heat, due to the increased temperature, is, how- 
ever, of small advantage as contrasted with the proper 
liquification of the oil due to its increased temperature. 
A heavy oil at low temperature is difficult to handle and 
the heating of the oil before being delivered to the 
burner increases the ease with which it can be properly 
atomized and burned. 


—" 





The pressure of the oil as it is delivered to the burner 
depends largely upon the amount of oil to be burned, as 
well as the character of the oil itself. It is quite con- 
mon to force burners by increasing the oil pressure, but 
this may result, in many cases, in the use of a small 


burner working under: heavy loads at a decided reduc- 
tion in economy of oil handling. 

The steam pressure at the burner is usually the same 
as the normal pressure carried on the boilers. While 
it is easily controlled, it is rarely necessary to use a 
different pressure at the burner than that delivered by 
the boilers. 

The character of the burner and the shape of the 
flame, as well as the location of the burner itself, will 
depend entirely upon the type of boiler in use. One 
form of burner may give the most economical results 
for certain loads under a given boiler, and be quite un- 
fitted for excessive loads. Under all circumstances it is 
necessary to locate the burner and have it constructed 
in such a way as to,in the most uniform manner 
possible, distribute the hot gases over the entire heating 
surface of the boiler. The danger of burning boiler 
tubes under heavy loads has been largely eliminated by 
the careful study of this point, and the changes which 
have consequently been made in the construction as well 
as the setting of burners. 

The ease with which oil may be handled in a central 
station materially reduces the cost of attendance in the 
boiler room. A further point, not generally understood, 
is that with oil as fuel a large steam storage, such as a 
steam drum, is unnecessary, while with coal as fuel, an 
increase in the fire must of necessity require considerable 
time. With oil as fuel the increased demand for steam 
may be very readily and immediately met by the proper 
control of the oil pressure and quantity of oil burned. 
Again, in most instances the use of oil gives to the steam 
boiler plant a much larger overload capacity than is the 
case with coal as fuel. This fact has led in many cases, 
however, to a reduction in the economy of the operation 
of the boiler plant, and also, in some instances, to 
damage to the boilers not properly resulting from the 
use of oil as fuel as compared with coal. 

In an oil burning plant it is common to think that 
the fireman has little to do. As a mutter of fact his 
work has perhaps more to do with the proper efficiency 
and economy of the station than the work of any other 
man in the plant. The amount of oil required to 
evaporate a given quantity of water into dry steam 
depends upon the temperature and pressure of the oil, 
the quantity ani pressure of the steam, and the relative 
amount of steam and oil used in the burners. While no 
fireman can be expected to understand the direct results 
of the modification of any of the adjustments controlling 
the above quantities, he should be assisted from time to 
time by the chief engineer or other qualified person, in 
order that the boiler plant may give the best possible 
results. A short test at frequent intervals, accompanied 
with an analysis of the flue gases, will go far toward 
helping the fireman to understand how to get the highest 
efficiency, even from a plant having a widely variable 
load, and one which must be operated during short 
intervals far beyond its normal rating. 


Mr. George E. Carter, of the firm of George E. Carter and 
Company, is now in the North arranging for a large ship- 
ment of round cedar poles to destination poigts in California. 
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Lessons of the Recent Disaster. 


Although it is too early to draw final conclusions from the 
earthquake anid fire, [ bave been requested to give a few 
thoughts at this time; sc put forward the following as _ being 
covclusive, only in so far as the illustrations cited are 
exhaustive. 


STRUCTURAL FRAMES. 


So far as the writer has been able to observe, there is no 
instance of a steel structural member having failed by regson 
of the earthquake. ‘There are a number of instances of 
rivets and bolts saving failed in connections. Such an 
instance was noticed in the Newman and Levinson bleck, io 
process of construction; also, in the tower of the Ferry 
Building where a number of conaections were torn loose. 

As affording exampies open to inspection for earhquake 
damages, the New Chronicle, Whittell, and others in process 
of erection speak well for the absolute reliability of steel 
frame buildings. 

It is to be regretted, yet is mn undeniable fact, that in 
places reinforced corcrete disintegrated under the excessive 
heat. This is noticeable in the fireprostiug of some of the 
columns in the basement of the Aronson Building. While 
the concrete is still intact, yet it can easily be crumbled 
with the fingers, and so is entirely devoid of strength. It 
presumably failed too early to have afforded the proper fire 
protection for the enclosed columns. As another instance, 
the concrete floors and columns in the Power House at 
Thirteenth and Mission streets may be cited. In this 
building the concrete is apparently as strong and serviceable 
though there had been no fire. It is in order, however, to 
remark that the fire at this point was apparently not of 
great intensity. Such iostances as have come to the writer’s 
attention show that terra cotta burned away’ or crumbled 
wherever the fire was hot enough to disintegrate concrete. 
To open the matter for discussion, the writer advances the 
theory that failure of concrete in the fire was due to the 
expulsion of the water of crystallization, owing to the loose 
and spongy character of the material. This was probably 
due to the concrete’s being placed too dry, the voids not 
being properly filled, or to insufficient tamping. Instances 
where it stood the fiercest heat with no sign of deterioration, 
excapt the mere surface layer, are conclusive as to its fire- 
resisting ability wheu properly constructed. 

The matter of fire-proofing ‘columps should be carefully 


looked after. Asan instance of partial. failure may be 


cited those in the basement of the Rialto Building, which 
have buckled, owing to the intense heat and the insufficient 
protection. This consisted of two thicknesses of metal 
lath plastered and a two inch air space between. The 
fireproofiing should have been either of brick and plaster, 
or, better sitill, of reinforced concrete so as to have kept 
the webs and flanges of the columns in position, regardless 
of the heat to which they ware subjected. 

The question of wind bracing seams to have been well 
taken care of, as practically no earthquake damage can be 
tracad to inadequate design in this particular. 


WALLS. 


The earthquake damage to walls supported by a steel 
frame is practically negligible. In general, it may be said, 
this type of construction has proven beyond doubt its 
ability to withstand much heavier shocks than have ever 
been experienced on the Pacific Coast. 

Where the veneering consisted of brick, these were 
more or less cracked by the earthquake at an angle of 
approximately forty-five degrees. In this respect, it is 
noticeable that pressed brick stood the shock better than 
burned brick, but dij not resist the fire so well. 

Granite veneering suffered but slightly in the shock, but 
spawled tadly where subjected to intense heat. The 


‘ opposite is true of sandstone facings. There seems to be 





no regularity whatever as to the direction of the cracks, ex- 
cept that they seldom lis in the cement joints, whereas the 
failures in brick are usually in tho mortar. This may be 
observed in the St. Francis Hotel, Post Office, Mint, Mutual 
Savings Bank, Cail, Union Trust, Shreve and Call Annex. 

Pressed brick and terra cotta have shown good fire- 
resisting qualities wherever used for exterior ornamentation. 

Solid brick walls were generally cracked and frequently 
thrown down, especially where lime mortar of a poor 
quality had bsaen used and where the walls had been con- 
structed during the summer season. Ihe general lesson 
would seem to be that brick is not a good building material 
to withstand seismic vibrations but that the worst effects 
are invariably traceable to pour workmanship, or ioterior 
mortar, or both. Evidence of this confront oue everywhere, 
the case of the City Hall standing out most couspicuously. 
As notable exampies of good work and material, the Palace 
Hotel stan!s prasminent; tha Appraisers, Merchants’ 
Exchange, Chronicle, Crocker and New Telephone are other 
good examples. 

Reinforced coucrete walls have bseu constructed so little 
in the city that data is not readily obtainable. Found- 
ations, retaining walls and dams are without exceptiyn 
uninjured by the  temblor. Exceptiag steel frame 
structures, there can be little doubt but that reinfurced 
concrete will surpass any other form of construction to 
withstand earth vibrations. 

Next after reinforced concrete, properly coustructed, may 
be mentioned frame structures, as regards safety in earth- 
quake shocks. Owing to frame construction being somewhat 
cheaper, and reinforced concrete for dwelling purposes 
co:nparatively new on the Coast, the residence section will 
undoubtedly consist largeiy of frame _ buildings, as 
heretofore. 

FLOORS. 


The testimony of the earthquake and the fire is both 
favorable and conclusive regarding reinforced concrete 
construction for floors in fireproof buildings. As examples 
may be cited the Rialto, Wells-Fargo and other well known 
Class ‘‘A’’ buildings. As a Class ‘‘B’’ building, the 
Pow-r House at Thirteenth and Mission streats isa typical 
example; also the Sloan Building, where tbe reinforced 
concrete floors prevented the effectual dynamiting of the 
building. 

Terra cotta floors in most instances seem to have stood 
the earthquake well but many failures are noticeable from the 
fire.. The writer would call especial attention to some of 
those in the James Flood and the Mills Buildings. 

That mill building or frame floor construction withstood 
the earthquake, but that neither one were of any avail in 
so great a conflagration goes without saying. 


PARTITIONS. 


Reinforced concrete partitions are so little known here 
that no emperical lessous can be drawn. The deduction is 


rational that they would have stood well. 

Narrow terra cotta partitions failed largely, both in the 
earthquake and the fire. As an instance of the former, 
may be cited the choking of the stairway and passage at 
the third floor and above in the Rialto building, due to 
fallen partitions, before the fire reached that part of the 
city. hat they warped and failed frequently in the 
fire is evident on every hand. Such example as the Grant, 
Monadnock and Arouson are to the point. 


CEILINGS. 

Whether the floor was of reinforced consrete, flat arch 
tiling or tiling with raised skewbacks the ceilings were in 
nearly all cases suspended. These failed somewhat in the 
shock and gave way very largely in the conflagration. 


The little evidence obtainable would suggest that some 
form of construction whereby the floor reaches beluw the 
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beams and girders thus allowing the plastering to be applied 
directly to the underside of the floor would ba an improve- 
ment over the present method. 

Not much can be said 1egarding the different types of 
metal lath or expanded metal for this use as the failures 
were generally due to connections. 


AESTHETIC CONSIDERATIONS, 


While in the countries liable to earthquake disturbances 
there is no question but that heavy stone copings and cor- 
nices should bs avoided, yet the many forms of lighter con- 
struction now in use, giving equally pleasing effects, make it 
entirely unuecessary to forego any desired lines of beauty or 
symmetry. 

It would be well in this connection to study ornamentation 
in Earope produced by reinforacd concrete in order to de- 
termine the field this material can properly be made to fill 
iu securing architectural effects. 

As it is well known marble will not stand a very high de- 
gree of heat. This has been once more confirmed ino the re- 
cent fire. In this respect artificial marble is greatly to be 
preferred, as it passed through the fire uninjured. A good 
instance of this is the marble wainscoting in the Atlas Build- 
ing. 

FIRE PROTECTION. 

Just a few thoughts may not be amiss at this time regard 
ing the use of metal wiudow frames and sashes glazed with 
wire glass. To construct Class ‘‘A’’ buildings otherwise 
practically firaproof aud leave all window openings to invite 
the eutrance of fire seems inexcusable. Metal window 
frames and sashes are beivg largely used in the East and the 
slight additional expense is uot comparable to the le-seving 
of fire risk. The saving of tha California Electric Works is 
partially attributed to this cause. Like protectiou would in 
all probability hava saved the Fairmount, Kobl and other 
buildings which were but partially damaged by fire. 

In the same connection wood-lined metal doors should be 
used for all main partitions. As an instance of th ir effect- 
iveness may be mentioned the Kobl Building, this being the 
only building in San Francisco where they were extensively 
used. 

This fire, as well as many previous ones, bas demonstrated 
that iron doors or shutters for window protectiou are almost 
valuelass, whereas those consisting of wood, covered on 
both sides with metal afford a high degree of protection. 


JEAN BART BALCOMB, 
Consulting Engineer. 


Trade Catalogues. 


Buailetin 1079 of the Fort Wayne Electric Works contains 
a complete description, including the details of construction 
of the direct connected type of direct current generators 
manufactured by this company. These machines are natur- 
ally engine driven and are manufactured for all speeds from 
the small high speed engine to the large cross compound of 
the Corliss type. 





The Westinghouse Electric and Manufacturing Company 
Circulars Nos. 1129 and 1134 deal with the railway motor 
and the electrical and mechanical brake for Westinghouse 
motors. The compactness and effectiveness of the electrical 
and mechanical brakes far exceeds that of the older types, 
and they are particularly applicable where long grades are 
experienced. 


Bulletin No. 67 of the Crocker. Wheeler Company deals 
with the form [-F variable speed direct current motor. For 
direct connection to small machines this type of motor has 
met with a very large application. The variable speed 
control is simple and at the same time efficient. 


Industrial. 


HEAVY ROLLING MILL ENGINES FOR CARNEGIE 
STEEL COMPANY, SHARON, PA. 


Allis-Chalmers horizontal type rolling mill engines have 
been, for years, standard equipment for the big fron and 
steel mills of the country. Two units, larger than uny 
heretofore bulit, however, were ordered some time ago for 
the Sharon, Pa., plant of the Carnegie Steel Company and 
are uow being built at the West Allis Works of the Allis- 
Chalmers Company, Milwaukee. 

The engine frame and slide for the first engine was recently 
coast at the West Allis foundries, and has proved to be the 
largest and heaviest single piece ever poured in these shops, 
where monster engine castings of every size und kind are 
produced daily. The single piece for frame and slide in 
this caase, however, weighed roughly, 105 tons and is de- 
signed for an engine whose cylinders will measure fifty inches 
and seventy-eight in diameter and have a stroke of sixty 
inches. 

The pattern for this single casting measured 32 feet long, 
11 feet wide and 10 feet high, representing the work of 
ten expert pattern makers for a period of uver four months. 





FRAME AND SLIDE OF HORIZONTAL ROLLING MILL ENGINE BUILT 
FOR CARNEGIE STEEL COMPANY’S PLANT. BORING THE SLIDE, 


Tne amount of lumber used in its construction reached the 
surprising aggregate of 22,00U feet and over The pit in 
which the casting was poured measured forty feet long 
fifteen feet wide aud eleven feet deep, into which were 
poured some 105 tons or more of moulten metul, the pouring 
of which consumed some eight to ten minutes’ time. 
Nine ladles, four with a capacity of twenty-five tons 
each, one thirteen tons and four five tons each, were used 
in the operation. 

In building a rolling mill engine with a capacity like the 
one in question, there is a marked advantage in designing 
the frame and parts in a single piece for the purpose of 
securing the greatest possible rigidity to withstand the 
racking strains of rolling mill service. The remarkble size 
of this piece however, required an extra expense of 
ingenuity in the handling of it during and after its 
production, which might well have proven a serious 
question. Jn the first place, a weight of this kind being 
very exceptional, extra precautions were taken agaiust any 
mishaps in the process. Three cranes with ample overload 
capacities and a rated aggregate of 145 tons, were used in 
conjunetion to lifé the casting frum its pit. A special 
tackle was devised so that the lifts should be straight 
upward, applied at the ends of the heaviest of trussed steel 
lifting bars. 
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The casting, after being deposited beside its pit, was 
allowed to cool for fifteen days before the operation of 
cleaning it was begun. The heat still given of after 
approximately twenty days’ cooling, could be felt several 
feet away from the huge mass. During the cleaning 
process, three men were able to work abreast inside the slide 
aperture while standing upright and without perceptible 
crowding. In anticipation of the difficulty of handling a 
piece of this size, special cars, two in pumber, weie ordered 
some months ago and built at the West Milwankee Works 
of the Chicago, Milwaukee and St. Paul Railway Company. 
One of these cars is to be used to carry the casting to its 
destination. In handling the hugo mass after cleaning, 
nothing but a straight lift was attempted to load it upon the 
special car mentioned, which was bruught to the side of its 
prospective burden over new and special track. The car 


_ was then used to convey the custing to machine shop 


No. 1 where the process of machining is now going on. The 
mass of metal is placed upon the floor of the machine shop 
and the heavy machine tools used in finishing are brought 
to it. 

The cars mentioned as being specially built for the Allis- 
Chalmers Company, are ubique in design and appearance so 


that they deserve brief mention. They are the concrete 
results obtained from the solving of a difficult transportation 
protlem which confronted the engine builders. The 


question of adequate carrying facilities for heavy engine 
parts has become more aud more persistent with the growth 
of the present tendency toward giant units, the cars 
ased heretofore for the purpose, constructed of heavy 
material and with capacities of from 60 to 70 tons, having 
proven inadequate. The cars utilized up to the present 
time wer3 in fact identical with those em: loyed by the 
government for the transportation of heavy ordinance, In 
seeking a suitable means for overcoming the difficulty of 
shipping such a ;iece, it was learned that no single car had 
ever been built with a capacity capable of warrying it, so 
that a special car, designed particularly for the purpose, 
would be the only possible solution. Accordingly orders 
were placed for twe sixteen wheel flat cars of 100 tons capa- 
city, which are tho first of their kind in existence. 


SUCCESSFUL RESULTS OBTAINED WITH GAS POWER. 


Toe Franklin Hlectric Company, Franklin, Pa., has 
recently decided to increase their gas power lighting plant, 
and has accordingly  piaced with the Westinghouse 
Machine Company, of East Pittsburg, an order for a 125 
horsepower three cylinder vertical type gas engine. The 
company has operated a gas engine plant for several years, 
and has done away entirely with the use of steam. The 
present plant consists of five belted units of similar type 
which have been giving uninterrupted service since the 
change over from steam to gas, and the present order is the 
outcome of the successful experience which the company has 
had with gas power. Natural gas is used in the plant, 
obtained from local wells and is exceedingly rich; both the 
gas and oil occurring io this district being the richest 
known in any part of the country. 


ANNOUNCEMENT. 


The Pacific Flectric and Manvfacturing Co., Napa, has been 
organized to manufacture and sell high tension swithces for 
indoor and outdoor use, and all high tension line appliances. 
Arrangements have been made with Mr. F. G. Baum for 
the right to manufacture the oil switches ard outdoor 
switches designed by him and which have been so remarkably 
satisfactory on the largest high tension system in the world. 
A bulletin describing the switches and appliances is being 
gotten out; in the meantime blue prints and prices will 
be mailed to those requesting same. All orders promptly 
filled. 


LORD ELECTRIC COMPANY NEW AGENCIES. 


The Lord Ele.tric Company of Boston, Mass., announce 
the following new agencies in the United States for the sale 
of their Thomas soldered rail bonds and Shaw non-arcing 
lightning arresters: Universal Railway Supply Company, 
Baltimore, Md.; Newcomer-Marny Company, Atlanta, 
Georgia; Godfrey Morgan, Buffalo, N.Y.; The W. R. Garton 
Company, Chicago, lll.; Krumhaar and Aikens, New 
Orleans, La.; B. F. KieruJf, Jr. and Company, Los An- 
geles Cal.; F. A. Lawson and Company, San Francisco, 
Cal.; B. W. Nuaonally, Poriland, Oregon; J. A. Dawson 
and Company Montreal, Canada. 


THE BENJAMIN ELECIRIC MANUFACTURING 
COMPANY. 


The Benjamio Electric Manufacturing Company have 
advised the trada of tae coast of their vew temporary head- 
quarters opened up at 847 Laurel street, Alameda, California, 
at which a complete line of wireless clusters and lighting 
specialties will ba carried and placed at the disposal of their 
customers. Thsy hope to eatablish parmansat headquarters 
in the near future, and will serva notive of change at the 
earliest opportunity, In this connection they offer material 
changes and concessions in quotations which will meet with 
due appreciation. 





In 1890, two young St. Louis elec- 
trical engineers started a small shop 
for the manufacture of fan motors, 
and for general motor work. Strict 
attertion to business, and a careful 
conservation of their energies cansed 
other capital to be attracted toward 
them, and the plant shown in 1891 
was the result. This was the real beginning of the Wagner 
Klectric Manufacturing Company. The introduction of their 
line of transformers rapidly used up all available space in 
the three story structure, which necessitated increasing the 
plant 260 per cent, at which time the building took the 
form shown in photo 1896. Receiving an impetus from the 
proper organization of the factory and selling forces, and 
the introduction of the manufacture of A. C. motors, made 
necessary the further addition to these buildings us shown 
in 1900. These buildings together with adjacent ground for 
storage purposes were outgrown two years ago, when a care- 
ful search was begun over the city of St. Louis and adjacent 
country for a favurable factory site, which would be suitable 
for the erection of an entirely new plant; an excellent site 
was finally located in the outskirts of the city of St. Louis, 
and the new factory, now in process of construction, will be 
the result. This factory is being pushed to cumpletion, 
and will be occupied op or about the Ist of January, 1907. 
SS eee 

Thos. B. Burnite, who until recently was connected with 
the engineering department of Chas. ©. Moore and 
Company, Engineers, San Franwvisco, has severed his 
connection with this company and is now with the J hn 
A. Taylor Machinery Company, manufacturers of and 
dealers in high grade mining and mill macbinery, 1634 
Blake stieet, Denver, Colo. Mr. Burnlie took up his new 
duties on June 20th. 








10 THE JOURNAL OF ELECTRICITY, POWER AND GAS 





BRISTOL RECORDING ‘‘EARTHQUAKE”’ METER. 





Note the above earthquake record on sheet of Bristol 
Recording Voltmeter, as shown by sweep of the pen from 
the center to the top of the disc at 5:15 A. M., April 18th. 
also note ink blot near the center of the disc, probably 
marking the point where the pen landed on the first jump. 

We are indebted to Mr. C. A. Conry, chief enigneer of 
the Ukiah Electric System, Ukiah, Cal., for the photograph 


from which the above plate was made. —‘‘Energy.”’ 





IRON AS A BULLDING 
In all parts of Loadon, 


MATERIAL. 


the ‘‘Indian Electrical, 


and in the large towns the 


says 


Mechanical und Textile News,’’ 


American builder and the American method of building are 


making headway. Huge blocks, solid and substantial to 


the eye, are erected in which the walls are no more than a 
screen to keep the wind away. The real building is of 
kolted Even where the 


large part in the substantial building they are strengthened 
by steel girders, which are some times Lejded in cement for 
greater security. Are such buildings safe? The question, 
often debated in America, is put very directly by Mr. 
Thomas. G Jackson, the architect, in a letter to the Times 
recently. Tuakiog as bis text the recent accident at Charing 
Cross, Mr. Jackson questions whether steel should be used 
in building construction at all. He writes:—lron con- 
struction, it may be safely maintained, is still on its trial, 
and what bas happened may be—absit omen—the precursor 
of similar catastrophes. In many respects we are only 
in the experimental stage. No one can say for certain what 
the action of cement is on ironwork embedded in it. One 
used to hear that a coating of cement concrete made steel 
imperishable. One hears now many rumors to the contrary. 
Cast-iron, at first adopted for railway bridges, has had to 
be replaced by wrought iron, because it was found that 
constant vibration destroyed the tenacity of cast metal. 
Who can say how long it will be before it will do the same 
with wrought? Sut the danger is not confined to great 
railway structures, It must be remembered that the house 
fronts of miles and miles of London streets are entirely 
carried on iron girders, and that these’ girders are 
inaccessible and cuo never be repainted. 


steel together. walls bear a 


Book Reviews. 


Bulletin Number 3 of the University of Illinois Engin eer- 
ing Experiment Station contains a complete description, well 
illustrated, of the experimental engineering equipment of 
this university, written by Prof. L. P. Breckenridge, director 
of the Eugineering Experiment Station. The electric test 
ear of the Flectrical Engineering Department is one of the 
most interesting pieces of equipment described. This car is 
of the interurban type, built by the Jewett Car Company 
aod equipped with the latest type of multiple-unit control 
500 volts D. C. motors by the Westinghouse Electric and 
Manufacturing Company. One end of the ear contains the 
switch group operated by compressed air and also the 
measuring instruments for determining voltage, current, 
speed and acceleration. The car bas four fifty horsepower 
motors, double trolley and controllers at each end of the car 
and the usual equipment of head lights,uir brakes, heaters, etc. 


The ‘‘Cement Age’’ for June, a magazine devoted to the 
uses of cement, contaius a discussion of the subject of con- 
crete construction as applied to tbe rebuilding of San 
Fraancisco. This discussion is taken from the columns of 
the Engineering aid Scientific Journals, which have appeared 
s'nce the disaster of April 18th. Ths statements made by 
engineers who are familiar with tha conditions in San Fran- 
cisco ara of considsrable value at the present time. 


The subject of steam boiler inspection is treated quite 
fully in the Juns number of ‘‘insurancsa Engineering.’’ The 
different types of modern boilers are shown and details given 
regarding the important points to be covered by the inspec- 
tion. Under the heading of Conflagration Hazards of Cities, 
comment is made upon the San Francisso fire. The chief 
lessons of the disaster are contained in fourteen definite 
statements covering in all the complete details of the con- 
struction of fire proof buildings 


The ‘‘Yale Scientific Monthly’’ for June, published by 
the members of the senior class of the Sheffield Scieutitic 
School of Yale University, contains an article entitled ‘‘Some 
disputed Poiots in Automobile Manufacture’’ by Mr. L. W. 
Scudder, which is very valuable to those interested in the 
details of automobile construction. A second article of 
more general interest is from the pen of Prof. H. S. Graves, 
upon ‘‘The Forests of the Philippine Islands.’’ These new 
possessions of the United States a:e prolific in forests of 
hard wood. The article is well illustrated, showing the 
peculiar character of the tropical forests. 





PUBLIC DUTY OF ENGINEERS. 


At the laying of the corner stone of the new Engineering 
Building of the University of Tennessee, President Humph- 
reys, of the Stevens Institute of ‘'echnology, said: ‘‘The 
questions before the country today which are causing the 
most concera are largely industrial and te-hnical, and hence 
the opportunities for misapprehension on the part of the 
public are greatly, dangerously, increased. I have thought 
much ou the subject and not unlikely my opinion may be 
colored by my training, but it does seem to me that if we 
are in danger through the lack of information and misifor- 
mation of the public, sedulously cultivated by the yellow 
journals, the engineers of the country are peculiarly quali- 
fied, or should be, to combat this ignorance, and, there- 
fore they cannot avoid grave responsibility in this connection 
both as to the present and the future. It is coming to 
be more aud more the practic: to place technically trained 
engineers in charge of our industrial establishments. 
These men, then, should be prepared to recognize that 
capital and labor have their respective rights in which 
they should be protected, and should especially be ready to 
recognize that the contests between capital and labor, so 
called, are frequently cuntests between leaders who 


manipulate capital and labor for their own ends.’’ 
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OPTOMISTIC SAN FRANCISCO. 


To those who were acquainted with the elegant half-tones, 
fine paper, splendid type and elegant makeup of the Journal 
of Electricity, Power and Gas, San Francisco, says The 
Telephone World, the issue of May Sth possessed a pathetic 
interest that attaches to a friend iu dire misfortune. Issued 
from a temporary establishment compelled to use such type 
and material as it could obtain, printed on an uncut form, 
we realize that here indeed was hard Inck. 

But there was no pessimism in the editorial greeting that 
met the eye on the front page; on the contrary there was an 
expression of hopeful bouyancy, which indicated that the 
electrical interests are not to be discouraged at the outlook 
and that all sorts of electrical service would be speedily 
renewed in whole or in part. All of the prominent electrical 
companies were represented by selling agencies in San 
Francisco and as the paper shows, all these agents, though 
established in all sorts of temporary headquarters, are 
hopeful and endeavoring to replace lost machinery and 
materials with rush consigoments from their eastern 
factories. Though badly damaged, the’ telephone and 
telegrapb companies are doing their utmost to restore 
service. During the rebuilding there will be an active 
demand for all kinds of electrical machinery, engines, con- 
struction material and toois. 

Later advices indicate that the calamity brought the very 
best qualities in all classes of people in the stricken city. 
For the time being all distinction between capitalist and 
labor were itorgotten for oex-millionaires and day 
laborers have been working side by side. A significant 
act in the reconstruction now actively in progress, is the 
enormous demand for electrical goods of all kinds, from 
call bells to motors, to supply an immediate and pressing 
demand for power ani quick means of communication. 

Telegraph operators who have always miiotainsd a high 
reputation for devotion to duty, distinguished themselves 
upon this occa ion. A _ telegraph operator finding hi neelf 
cut off from outside communiction traveled several miles 
until he found a workiug wire to the East, climbed a_ pole, 
established communication, sent relays of men into the 
stricken city looking f>or news and maintained his position 
on the cross arm of the pole for thirty-six hours until a 
temporary office could be established nearer the city. 

Five days after the shock, as noted elsewhere, Mr. Yan 
Liew paid 8100,000 for a telephone franchise, so that by 
the time the city is rebuilt there will be a modern 
independent exchauge in full working order. If others 
in San Francsico are as euergetic as the electrical men the 
city will soon be rebuilt better than ever. 





—_—————_e0e— 


MR. CARNEG{E#’S TELEPHONE SYSTEM. 


Mr. Andrew Carnegie has purchased a complete private 
automatic telephone exchange of twenty lines, for his 
Scottish estate, Skibo castle, Scotland. Mr. Carnegie’s 
sister-in-law, Mra. Lucy Carnegie, has an automatic exchange 
of twenty-two lines on her estate, Dungeness, on Camber- 
land Island, just off the coast of Georgia. The 
Dungeness exchange has been in operation over two years, 
and Mr. Carnegie wa3 so please] with its workings that he 
decided to use the same system at Skibo Castle. Mr. K. B. 
Weatherbse, Mr, Carnegie’s mechanical engineer, was in 
Chicago during ths latter part of May to familiarize himself 
with the system of the Automatic Electric Company and 
expects to install the exchange at Skibo Castle in August. 
The initial installation will ba for thirteen telephones, five 
of which will ba in the castle, one iu the estate office, two 
in the stable anl garaga, one in the gamekeeper’s lodge, 
one in the gariaoger’s lodge, one in the golf house, one at 
the dock on Dornoch Firth. where Mr. Carnegie’s yacht is 
kept, and one at the natatorium. The estate is about ten 
miles square. 


TORONTO AND NIAGARA POWER PLANT TO SUPPLY 
CURRENT FOR CANADIAN RAILWAYS, 


fn order tu provide a local demaad for powec the Toronto 
and Niagara Power Company have purchased 600 acres of 
land along the bank of the Welland River fora distance of 
two miles for use as manufacturing sites. Current will be 
supplied on this property to electro-chemical wo:ks and other 
large industrial plants at exceptionally low rates, following a 
plao similar to that of the industrial towu of Echota, on the 
American side. The land isin the township of Stamford, 
about three miles from Niagara Falls, and very convenient 
for railway facilities. In addition to the power transmission 
line on the eighty foot right of way, a double t ack electric 
railway is under consideration to Toronto, the rigbt of 
way having been surveyed from Tempsst Point to Scarlett 
Road, Lambton, a distance of over seventy-five miles. For 
terminal purpuses about sixty acres of land have been 
purchased at Lambton. Seel towers are being erected every 
300 feet along the eigthy mile right of way for the trans- 
mission line, 2800 towers keing required for the completed 
service. 

The power house is locatei about 2000 feet above the 
crest of the Horseshoe Falls, where a wheel pit has been sunk 
—25 feet wide and 416 fest in length when fully developed, 
The turbines will be located 150 feet below the original 
surface, the two branch tail services oeing ten feet lower. In 
order to entirely avoid vibration due to the heavy revolving 
parts of the elactrical generator, hollow vertical steel shaft 
aod turbine runuers, solid masoury has been provided upon 
rock foundatioos for supporting all of th3 hydraulic and 
electrical mavhinery. The eleven generators will be provided 
with masonry foundativos, and solid masoury bz2arings will 
be used for suppo. ting the hollow shaft at three intemediate 
poiots between its conuection with the turbine below and the 
alternator above, an approximate distance of 115 feet. 

The water, after passing the turbines, is to bea discharged 
through stesl draft tubes in two branch tail race tunnels 
coaa33ting with tha upg3r eni of th3 main tail racs tunnel. 

The power houses of the Toronto and Niagara Power 
Company will be 500 feet long, 40 feet high and 70 feet 
wide, the style bsing the [talian ranaissance. The turbines 
will ba suppliel with water through steel penstocks in 
the wheel pit, about 700,000 cubic feet of water being 
reyuired for the maximum output, while the gathering dam 
will insura a supply of about two million cubic feet of 
water per minute. The main tunnel, acting as a_ tuil-race, 
is twenty-five feet in diameter aud as ths Horseshoe Falls 
are continually receding, the lining of the last 300 feet at 
thse outlet is to ba arranged in rings six fset long so that 
the lining will break away in clean sections with the 
surrounding rock, thus always leaving a smooth surface at 
the end of each of the tunnels. 


a 


PERSONALS. 





Joho A. Taylor of the The John A. Taylor Machinery 
Company, Denver, Colo., has just completed an extensive 
trip through Old Mexico, reporting business in fine shape 
and secured many very good orders for mining machinery 
in general. 


Mr. Jaan Birt Balcomb has severe] his connection with 
the FPerrolite Constraction Company of Sin Francisco to 
bacoms chief engineer of tha Pittsburg Filter Ma«anufactur- 
ing Company, with headquarters in the Farmer’s Bank 
Building in the latter city. 


[ndepsadence, Or.—Tha new owners of ths Independence 
and Monmouth Water and Light Company are making exten- 
sive improvem3nts. A new 200 horsepower Corliss engine is 
being installed at Dallas. 
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News Notes. 


Beilingham, Wash.—The Excelsior Carbide aud Gas Ma- 
chine Company will erect a large plant at once. 


Boise, Idaho—The Rocky Mountain Bell Telephone will 
this season expand upwards of $150,000 in extending, en- 
larging and perfecting its system in the district. 


New Westminster, B. C,—Messrs. Loss and McDonell 
will put in sixty miles of canal eighteen feet wide on 
which wil! be located, for the Gugenheim Exploration 
Company in the Cariboou district, the largest hydraulic 
plant in North America. The equipment will cost in the 
neighborhood of $2,500,000. 


Portland, Or.—The Columbia Prospecting and Mining 
Company, with a capital of $20,000, was incorporated by 
C. M. Baintner, M. F. Terry and W. M. Kennedy. 


Spokane, Wash.—Arrangements are being made for the 
purchase of a three or five drill compressor plant and the 
starting of a 1200 foot tunnel by the Arlingtoa Mining cor- 
poration, owning the Arlington and Pomery claims. 


Spoxane, Wash.—_Jacob Goetz, proprietor of the Coeur 
d’Alen theatre, will spend $50,000 in development of the 
mining property known as the Lame Foot group on the 
east side of Curlew Lake. A six to eight drill compressor 
plant will be installed. 


Spokane, Wash.—A compressor plant and other 
machinery are being installed by the Mineral Hill Mining 
and Tunnel Company near Danville. - 


Seattle, Wash.— The Independent Telephone Company has 
applied fora franchise to install conduits on Twentieth 
avenue from Yesler way to E. Ames and on East Cherry 
street from Broadway to Twentieth avenue. 


West Seneca, N. Y.—The Lackawana Steel Company, of 
West Seneca, N. Y., which recently decided to operate the 
greater part of its mills by electricity and contracted for 
electric power with the Ontario Power Transmission plant at 
Niagara Falls, is now installing the electrical machinery in 
its power house at West Seneca. This machinery includes 
seven 1500 borsepower transformers and a number of motor- 
generator sets, which will transmit the power and make it 
available in the mills. These electrical improvements to the 
steel plant will involve the expenditure of several hundred 
thousand dollars and when completed will add considerably 
to the operative efficieucy and the producing capacity) of the 
works. All of the electrical machinery will be furnished by 
the Westinghouse Electric and Manufacturing Company of 
Pittsburg. 


Portland, Or.—The United Railways Company, controlling 
the Front street railway frauchise, the Oregon Traction 
Company and the Chamber of Commerce building on 
Monday passed into the possession of C. E. Loss of San 
Francisco and his Eastern associates. The purchasers have 
acquired 90 per cent., of the capital stock of the United 
Railways Company at price which is understood to be 
upwards of #8500,000. The company has met much 
opposition in the East io the effort to float its bonds, and 
as a last resort was obliged to contract for their sale in 
England. Itis said the 10 per cent. of the company’s 
stock today ansecured by the C. E. Loss people is held by 
Mr. Evans aud John B. Yeon of Portland. Members of 
the United Railways Company who have disposed of their 
interests in the company include W. OD. Larrabee, M. H. 
French, J. L. Taylor, E. C. Lemcke, Wilmot Griffiss and 
other Los Angeles men, who were the original holders in 
the United Railways Company will be carried forward by 
the C. E. Loss people, A _ reorganization will be effected 


within the next thirty days. C. E. Loss will direct these 
arrangements in person. 
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MACHI 





Hoistingand Contractors Machinery a Specialty 
Portland, Oregon 


RISDON IRON WORKS 


Cor. of Steuart and Folsom Sts. 


SAN FRANCISCO CAI RNIA 





Pacific Coast Agents for 


BALL BNGINBS 


Which meet the requirements of Modern Electric Lighting, and 
for over 23 years have proven their efficiency and reliability, 
with the result that they are, and have been recognized for many 
years past as 


The Engines of 
ExXCHiLIUBN CE 


619 Howard St. 


Electric, Railway & 
Manufacturers’ 
Supply Company 


Engineers Wanted 


Cuas. C. Moore & Co., Engineers, are 
desirous of securing first-class draftsmen to 
work on the design of a 15,000 Kw. steam 
power plant which they have under con- 
tract. 

Apply to Chas. F. Allardt, chief drafts- 
man, 417 Fourteenth St., Oakland, Cal. 

Good wages for good men. Only first- 
class men need apply. 




















Vancouver, B. C.—A telephone cable was laid on the 
bed of the Frazer River by H. W. Kent, manager of the 
British Columbia Telephone Company, to be used for 
service in connection with the new copper line between this 
place and Seattle. 
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Geo. HE. Carter Co. 
saw rEDwooo F>COLLELSS 
Temporary office 


3687 CLAY STREET SAN FRANCISCO 





Powell “Ready’’ Lever Throttle Valve 


Supoeriatendentes and Engineers are often in a quandary as to the best 
valve to use frig an instantaneous action and a full open way. THE 
POWELL **READY” for pressures up to 75 pounds is warranted ere us 
A first-class valve, reliable, durable, no undue labor or frfction. ALWAYS 
“READY,” easily operated, and when closed is absolutely tight. Especially 
desirable for use for Sugar Refineries, Oil Pipe Lines, Oil Wells, Laundry 
Wastes, etc. For Traction Engines, Launches, Steam Wagonettes and all 
places where pressure does not exceed 175 pounds the POWELL TITAN Lever 
Throttle Valve will give excellent service. Samples furnished for test. 


Manufactured by THE WM. POWELL CO., Cincinnati, Ohio 
For Sale by BAKER & HAMILTON, 115 Berry Street San Franeisco 


BENJAMIN WIRELESS CLUSTERS 


NATIONAL CODB STANDARD 
No wires in the Cluster Body. Circuit Wires at- 
tach directly to the binding screws. Live portions 
widely separated from each other and from the 
shell and support. 


Easily Installed 


Adapted to all kinds of lighting, indoor or out- 
door, multiple or series, Write for Catalogue B-16. 


BENJAMIN ELECTRIC MFG. CO. 
New York SAN FRANCISCO Chicago 





Femingray Insulators 


Stocks carried by 
ELECTRIC APPLIANCE CO., San Francisco 


PACIFIC ELECTRICAL WORK®, Los Angeles 
KILBOURNE & CLARKE CO., Seattle 





ABNER DOBLE CO. 


ESTABLISHED 1856 
TANGENTIAL WATER WHEELS 


Offices are located at 
FREMONT and HOWARD STS. SAN FRANCISCO 


New worke under construction at Seventh and Hubbell Streets. 


NEW FACTORY FULLY EQUIPPED 


And ready to help build up 
GREATER SAN FRANCISCO 


Drendell Switchboard Company 


ELECTRICAL MANUFACTURERS 
Factory, 17th and Utah Streets, 





San Francisco 


Pacific Engineering Co. 
Consulting ~ENG@INEERS — Gevstrucitne™ 


Repairing 
Alse dealers in Engines, Boilers, Pumps, Valves, Fittings, Packing, Supplies. 
Washington St. and Railroad Avenue, Seattle 


Phones: Main 2990, Ind. 1582. 





RUBBER INSULATED 
SIM Pls Bex Wines and cisies 


Aerial—Submarine — Flameproof — Lead Covered—Steel Taped 


STANDARD ELECTRICAL WORKS 
AGENTS 


Atlas Building, 606 Mission St., San Francisco 





THE ELECTRIC STORACE BATTERY CO. 


Philadelphia 
“Chloride Hecumulators” Viviane and cer Lining 
“mete” co wake 
525 Thirteenth Street ‘ * OAKLAND, CAL. 
Luitweiler Pumping Engine 


The only Pumping Engine deliver- 
ing constant stream of water with- 
out pulsation. Can be run by 
gasoline, steam or electric power 
on same base without belts. 


Full descriptive Catalogue or Price List mailed on request 


Factory and Office 


707-714 NORTH MAIN STREET 
LOS ANGELES 





Northern PacificRailway 


Park Now Open for Season of 1906 


Write or call for Rates and Literature 
T. K. STATELER, Gen. Agt. C. E. JOHNSON 
1114 Broadway, Oakland 125 West 3d St., Los Angeles 


Electrical Supplies at Wholesale 
Ho!abird-Reynolds-Sayles Co. 


26 Minna Street - - - SAN FRANCISCO 
ND : 
116 East Fifth Street - ‘ - - LOS ANGELES 





Hunt, Mirk & Co. 


Engineecers 


Pacific Coast Representatives of 


Westinghouse Machine Company 


Have opened temporary offices at 


1625 Euclid Ave. Berkeley, Cal. 
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Professional Cards. 
C. L. Cory, consulting engineer, 200 


California St., San Francisco. 


Hunt, Dillman, Meredith & Allen, Inc., 
200-202 California St., San Francisco. 


Donald C. Jackson, C. E., and William 
B. Jackson, M. E., electrical, mechani- 
cal and civil engineers, Madison, Wis. 


H. M. Byllesby & Co. (Inc.), design, con- 
struct and operate railway, light, power 
and hydraulic plants, American Trust 
Building, cor. Clark and Monroe Sts., 
Chicago. 


Edward F. Cannon & Co., electric and 
hydraulic engineers, 309 McKay Bldg., 
Portland, Or. 


Leon M. Hall, consulting engineer, 814 
Hayward Building, San Francisco. 


R. S. Masson, consulting engineer, 709 
Pacific Electric Building, Los Angeles. 


W. Stuart Smith, consulting engineer, 
2538 Dwight Way, Berkeley, Cal. 


H. C. Thaxter, electrical and mechanical 
engineer, Atlas Building, 604 Mission 
Street, San Francisco. 


G. F. Wakefield, surveyor and engineer, 
room 22, Porter Bldg., San Jose, Cal. 


Van der Nailen’s School of Practical 
Engineering, Telegraph Ave. and 5lst 
Street, Oakland. 


Clem A. Copeland, M. E., consulting and 
supervising electrical and mechanical 
engineer, Bradbury Building, Los 
Angeles, Cal. 


Robert McF. Doble, consulting and sup- 
ervising engineer, San Francisco, Cal., 
Colorado Springs, Colo. 


Mutual Gas and Engineering Company, 
consulting engineers and builders of 
gas plants, 202 Union Bank Building, 
Oakland. 


Smith, Emery & Co., chemists and 
chemical engineers, 1104 Broadway, 
Oakland. 


Rudolph W. Van Norden, consulting 
engineer, 105 Bacon Bidg., Oakland. 


N.J. Neall, consulting electrical engineer 
(specialty lightning protective appara- 
tus), 12 Pearl Street, Boston. 


George H. Rowe, consulting electrical 


engineer. Specialty: Designing of 
alternating current apparatus and 
transmission systems. 1211 Fisher 
Building, Chicago. : 


Back Numbers of “The Journal.”’ 


If you have any and can spare 
same we would request that you 
forward them to our office, Atlas 
Building, 606 Mission Street, San 
Francisco. We have constant need 
of back issues of THE JOURNAL, 
and as our reserve copies (includ- 
ing our bound volumes) were en- 
tirely destroyed by the fire, we 
must depend upon the kindness of 
our friends in replacing same. 


THE ORIGIN OF HELLO. 


A correspondent of the New York 
Times says: A distinguished scholar 
and pbilologist writes me the follow- 
ing, which may be of interest to your 
readers: ‘¢ *Holler’ is the word 
halloo in its proper form, and halloo 
is a root common to all Indo-Euro- 
pean languages. The root is spelled, 


in the comparative grammar of the . 


Indo-Kuropean language, by Hein: ich 
Fick, HLU, and is pronounced al- 
most exactly h-loo. It appeacs in 
whole classes of words signifying to 
call (call itself being derived from 
that root) and to hear and meaning 
very nearly, ‘stop and listen to me.’ 
The first word in the old Norse Edda 
is HLIOTHS, and it means a listening 
silence, so that the concrete meaning 
of hallo» is to be in a state of listen- 
ing silence, or ‘be still and listen.’ I 
think that this is one of the m»st in- 
teresting philological contributions to 
the literature of the telephone, illus- 
trating the exact meaning of the word 
‘hello.’ ”’ 


Tacoma, Wash.—An ordinance was 
introduced authorizing the commis- 
sioner of public works to construct 
two new arc light circuits and $ap- 
propriating $10,997.63 from the 
water and light fund to pay the cust 
of the same. 





JUST RECEIVED 


Four carloads of 


RUBEROID ROOFING 


Architects and Builders of the bighest 
class recommend Ruberoid. Write for 
samples and price. 


BONESTELL, RICHARDSON and Co. 


CALIFORNIA’S 
LEADING PAPER HOUSE 


Temporary Offices 


1059 CASTRO ST. OAKLAND 
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NATIONAL CONDUIT & CABLE CO. 


Manufacturers celebrated National Weather- 
proof, Bare, Transmission and Trolley Wire, 
Lead Sheathed Paper Insulated Telephone, 
Telegraph and Power Cables. 

Temporary offices with Oakland Traction 
Consolidated, 708 SAN PABLO AVE., OAK- 
LAND. C.H. PENNOYER, Pa ifie Coast Mgr, 





OHMEN GAS ENGINE CO. 
Now located at 
Fifteenth and Utah Streets 
SAN FRANCISCO 







y ’ 
Linemen’s Tools 
Send 2c stamp for Catalogue. 


MATHIAS KLEIN & SONS 


95 West Van Buren Street, Chicago 





A. LEITZ & COMPANY 
SURVEYING INSTRUMENTS 
Temporarily at 918 Broapway, OAKLAND 











THE JOHN BARRETT CO., 
408-410 Morrison Street, Portland, Oregon, 
ean supply 
Tile Flooring, Mantels, Electroliers, Ineandes- 
cent Gas Lamps and Electrical Supplies. 


The Paraffine Paint Co. 


Oakland Office, Union Savings Bank Building 
San Francisco Office, 13.6 Post Street 


HEALD’S BOUSINEss 
nanan. COs eeenns, 
(Consolidated with the Dixon College) 
Is open, day and evening, in the Bacon Block, 
Oakland; also at 1451 Franklin Street, S. F 





T. P. ANDREWS 
KODAKS TO RENT 
SAN FRANCISCO 


G. E. Witt Co. 


of San Francisco 


Little Giant and Ineandescent Oil Burners. 
Pump Governors. Manufacturer of Brass 
Goods, Machinery and Supplies. 


755 7TH STREET OAKLAND 
Phone Oakland 7660 





Brown - Spear= Sloane 
Company 


Temporary Offices 
HOTEL MAJESTIC 


Corner Sutter and Gough Streets 


SAN FRANCISCO 


Telephone West 1520 


1001 22d Avenue 
EAST OAKLAND 


Phone East 18 


Will remove shortly to 


MONADNOCK BUILDING, S. F. 








Made to suit the water as per analysis, used 
regularly, keeps boilers free from scale. 
Works 

Chicago, Postal Telegraph Building 


Dearborn Feed-Water Treatmen 


Dearborn Drug and Chemical 
New York, 299 Broadway SAN FRANCISCO 





